Ageing-exaggerated proliferation of vascular smooth muscle cells is related to attenuation of Jagged1 expression in endothelial cells.
Ageing has been shown to enhance neointima formation due to abnormal growth of vascular smooth muscular cells (VSMC), which is regulated by endothelial functions. The mechanism of how endothelium affects the growth of VSMC in the process remains unclear. We here examined the role of Jagged1, a regulator of cell growth. Male Sprague-Dawley rats at 3 (young) and 22 (old) months of age were subjected to a balloon catheter injury in the thoracic aorta. After 4 weeks, the neointima formation in the injured artery of old rats was more than that of young rats. Compared with the young rats, the increase in Jagged1 expression in the endothelium of old rats after the injury was delayed, weakened, and shortened, suggesting an impaired response of Jagged1 to the injury. In contrast, the increase in the expression of proliferating cell nuclear antigen in the neointima was more significant and maintained longer in old rats than in the young ones. Moreover, the expression of Jagged1 in the cultured arterial endothelial cells (EC) of old animals was less than those of the young ones, which promoted the Platelet-derived growth factor (PDGF)-induced growth and migration of the co-cultured VSMC. Furthermore, suppression of Jagged1 expression by a small interfering RNA in the EC of young rats reduced alpha-smooth muscle actin and calponin expression and also intensified the PDGF-increased growth and migration of the co-cultured VSMC. Ageing enhanced VSMC proliferation, at least in part, through impairing Jagged1 expression in the EC after vascular injury.